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(57) [Jgfl] 

e£»« (UWB) /•uvx®. n> F 

4B. fi«*J:ff/XB«»*B«s*«tff/XBSeH-r« 

fc, x^£ h/MMMMNMMK , r«. -mmr*. s 

l/OHJWBS (&£*«% -f >/tJWX»3iS (1 0 

o) . xrammy- h&ssg (io6)) t. sjgyy 
cttAtt, <?v9wxxr-t-x\tr74fr9 (io 
2) . ^xm. *±tf/3U4«ETOa«» a 
12)) i, e*i@(@agt««(His*±tf/xtt*iau 
wb 7 t&trrz. nagessEig 

ffi l^K >/wia5fc&s#vt> hVXX 7 )l>9 * 



triE-f*. I3EUWB F5>X5s»*tt. ff&TttfrVX 
^XMSill^R&t, fc$t>»W*#tr>;/ hflHE-tiGUO 

c-f s/tjpx • y- • /x^x^-xrcD^tt&T^'J 



I «.> 
VIS 
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[!»#S 1 ] ffljEff (representations) Sr jftlti-5 h7^ 

[IS*® 2] BSfiloh^^^^fcot, 

fid!2^SS<om^iSr^- hSJ»-r5fc*rol£u-<-'W ^<A'^«*Sr»4-f5 
Btlie&SSKDitiFfe ffl A Srftrt 5 R F h A2> fc BflEtS U"</i"f V s-«*xlB£ 

»ia*fi*offi**ry- h»j»i-5fc«>offi^/w w<^*flM**&i-a 
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9 ] 8 ©jHX£«r« h7^v^-Cfcot, 

[31^10] ^^tt4*4>»«»fc/<^K«fc*Wi-S»K««flr* 
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WE*fi»otti*s:y- Fftoai-rsfcfcofi^/w ^v^«****-rs 

7«<gS4> 

^iia^s^o^isffl* -5 r f #- h a* t . m^< yyy mmm<D m* 

4, WEffii^W w^^«^i»E«E«»^2/ 7r*«S^M»«Efc 

[§9#S1 l] 18**1 0 OjBJ£IBr« h 7 ^ ^ y^fcot 
SWE««H8^«>«*W:, *E7-f ^^6ffl*SitaimBflHW>^>f § 

EJB**»«»oja«»w-e3MiBrffi-e*)5. 

[M*S14] m&mi 0 <Dfij£#« h 7 5 ^-Cfcot, Ml-. 
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Ztllt&ffiy 7 4 T Ko n-o f f Rlfo f f-on h y *4 y^tt 

1 8] fg*^l 60h7^^^tfcot, 

WEttm*- h«MBiBj£**«#«t. «JE*«s©tfrEffl*<&«Ey- hra 

E^- h»J»«FBBa4>©«rE^/^(i(cKlt«-r5o 

MESfiSttmEMmRSSd^&fflAdn, *LT, 
MrS^* «*©JB**IB-C«JEpriB-C*)6. 

[fg*^2 1] 6©h7^^^ f 'Cfcot, 
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$\m®fe^<nnjjn. ms&mr- nt9a»s««*ottEy- haws 

[»#«2 3] IS*^2 2^)S£fi«h7^v^t'fcoT, 
[R&62 5] H*^2 4 0jSj£ffir««*Sr3B^5*ife-Ci!)oT, 
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5*ft*efcot, Ml-. 

, SftlfflBit** h 9 ^ y ^ tt. 
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£ *tfcUWB«**r£tf U 

s9Efi«aaiuwB^-^fli«-*ia«i-6xe**i-5 0 

ttK: AM SJifcUWB U 
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SftEx - 9 U w B ft * S:»«-r 5 Xg£ S 0 

ffllBfiffi«WUWB7 f -^fi-g-*TV7 L ^»cttl&-J-S. XS£*-f£ 0 
SW5fi«2ESIUWB^ ? -^m*«:ii«-r-5XSSr#1--6c 

hW»UWB«-g-fflA«r*^S*, 

toi-QAMXWUWB^-^ft-S-SrttiH-S, XS£W1-£ 0 

[ft#«4 7] f^^/uf-^ ^bt P S K^UWBf-^flf 



-10- 



Bfi^ffi*£3&££i*\ 

£«UWB«-&ttirtS:*££il\ 

«r8B3ESIUWBfi-g-m*S:TVr-*-^«l&L, rtUCfcoT, T*J9*vf-9 
trafb+PSKaEHUWBf'-^fll^Sra*'*-*. Xg£#1-£ 0 

fifJESIi U W B ft * ffi^ £ i#(f-f 5 Xg $r*-f 5 . 

[fft*94 9 ] *f*J9Mr-9 ££frtM5c£fSUWBf f -*ft**^ 

[f&#5 5 1 ] 7*J9fr¥-9 £3E;b^M7G£PUWBx-*ft#££l£ 

U 
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m&ftSVf- hM®. HS**BUWB7 f -^«#*r*«1-*lS*#-i-5. 
-tut, 

[H*«5 7] x^^/^-^^^-rUWBft^J^fi^S, UWB 
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[K*3S5 9] ^^^-^t^b-ruwBW^jsrea-ra, uwb 
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[St#S 6 2 ] x V9l^r-9 Sra*>i-«*M«rCS1-5 P S KSEWUW 
-hi, 

«Fffi*fi«oft^ye>-*y • + y»ffl**y-h«IBL"C, Arts, JS«, 
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[0 00 1] 
[0 0 0 2] 

u-^ffliamfflo?"5*OjBi2:*« (UWB) ^fAll ft*. SM^M^ 
IB©/</i/* GMftt, Si otr3»36>e>»^/»^l«Ri*RI) iHS> ryr 

[0 0 0 3] 

ASK) Xte'</l'XtiLW£ffl (PPM) W8££iVCtfco ttftttbs ZVfcM 
[0 0 0 4] 

*AlMt (G a A s ) u->f y**\ 7*7 

X^^*— h\ ^fy/y^y^t-K (SRD) <D*9y9T\"<m<n 
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^cDx/M^Jloi^ig:^^ hT*W:$>^^ ^ftbtt. £<tf>$§£\ 4#£<0®)f£m 
[0 0 0 51 

h^-^^v K>f ^A^BfittfcSrffiffl trft 1 0 k H 2 Oft^PRFt\ 

[0 0 0 6] 
[0 0 0 7] 

mi] 

p (t) = (tra) Xe^-^^Xu^ (t) 
[0 0 0 8] 

[0 0 0 9] 



-16- 



[0 0 10] 
[S2] 

p (f) = (e 2 - ( 1 6 X tc 4 ) ) X (l-r (« 2 X f 4 ) ) 
[00 11] 

^fll 2 d B^>t5 0 
[0 0 12] 

Lm&&® (1- 5GHz»«) KftV^Ctol 7y h©tr-***LMB*ftV* 

o 

[0 0 13] 

«*ft©*^*-^tr*«ttfto-«-c*)6) 

tjS^tvy (MHz) *^bft=¥^/wy (GHz) EH±^IMffWI«rA^— 

-TZo r^JtW*'** Yfrfts *HKl«V^-C*Hil«l«»** (FCC) , X 
[0 0 14] 
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[0 0 15] 

2dBffiT-fS&, Hfflgjf£mftri. 5GHz J;9^aMc{g^c|i££ft 

(i i i) rvx^-^y^vu^faetcioT, t**vr • 7})-} 

(i v) SSifiON-OFF^ v^t^/^(iBSBIfcHe>*L. 

[0 0 16] 

*Sri&£ U i£^«c tr^Xlf -r-^ <z>fij£<ofc«>lc ttKv * P R F £31 # Hi U 

<toiSv^«ttft (fciitf^ y *-*<om 

[0 0 17] 

t*RTfB-efe9, UWBJSftfttty tfV^Xtfa^ 
[0 0 18] 

#Jffl-J-* (Hi) . R»0*3eLfcJS»ft**r5*«S*a«-f«r.i:{cJ:o 
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frM®m&M& (VCO) ti-ZZt&X'Z. «Nc % UWBH8a*y 

[0 0 19] 

y/^Mf tOTt 5 (H2) o 

*^*Sr*±i-5CtdSnrtB4, 5GHz*iBOH«t»-e^*ii5a (non-agile 

Bio*ifei:ft*ttK:«Bi-efcSo uwBte*o*iWS»S 

[0 0 2 0] 

{S^ftS (B4) o 3Sfi»m*4:*#Jc:li«FPfly-hON 

-rs (0 5) 0 *<D<t7fci$ray-hM«tt, rtamf^^^dw 

iiBS:ffiffl-rari:iciort>a*Brffi-e*)5 (H6) 0 

[0 0 2 1] 

*»MO«*ttSllS««C»V^-CttLflS:»* (1. 5 GHz) XWXJSft** 
(10GHz) lC»JtavCOSr*16Ufcd5, *^©*^:/JW*<&4fi0)JStt 
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[0 0 2 2] 
[0 0 2 3] 

ffl^tis (as) o r<oy-ha«w*it«stt, m*»*^wv^fc^5^- 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

**W«>3E^»jOR]Htt, ft^^x^O^Vu^akiKLjaSft (PRF) © 

UWB F7^v^^r^M«:^:fe^ 
[0 0 2 7] 

[0 0 2 8] 

SKSUoa&gjs, j@ji2:««EftfiffiSfi (qam) . i»>7F^y 
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# (qpsk) , %£<n. M5mmffi&<o^*^m^%tzfr<DTi>? frms&te 

[0 0 2 9] 

JEKSUORBHU RF»M©«|>it«*ft©lt^^*/iHB«l (DCC) \C£ 
[0 0 3 0] 

% ^BT^Jf-f, Sot, /^y K«r 5^ J f-f SrttSUWB h 7 >^ 5 

[0 0 3 1] 

^rAf'l-ytt&a.—A' (MCM) BB^Ofii&^^tfA td-fS 50Q 
[0 0 3 2] 

^v>m&fiftt^<, y i/y^W^n8*8[0B (MM I 

[0 0 3 3] 

* 

UWB h7^vy^iCiorlg-Cfc5o 
[0 0 3 4] 
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[0 0 3 5] 
[0 0 3 6] 

ft5^*H*ft (RF) 3V2K-*>hSr«fflU **o, «*©W^n^HJ 
[0 0 3 7] 

: >f^V^y— HBflWSgg (I GO) UWB F7^;y^ 
[0 0 3 8] 

;^MSioori, fitESRD, y a t-^*-K, r/^yv'xh^y 

^**\ /U-^t-/^7 (BOD) , INfy*** «Sr-StPtt*<0*<D 

M/A-COMtta>e>mi5£;ftT^6SRD, /^-^#^MA 4 4 7 6 8- 
2 8 7 SrflJJB Lfco 
[0 0 3 9] 

Tx 5*1?— 1 0 8^>fyf ^UJS8H1M^VK^7^^ 1 1 0 
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^^^DS;H-10 8{j:, Mini-Circuits Lab*ta>£>^— yf^RM 
S-2 5MH<b LTrtT|g$ixr^^t<0-Cfe5o S^O^ibf^^l^ ffi^UWB 

[0 0 4 0] 

fflffifiu^^ 0 0<Dgtf l!u!E^*iJ— 1 0 8 

o*««s«<4httft*a, S 1 0 80tB*«cWi6«rmi3» 

[0 04 1] 

o 

[0 0 4 2] 
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*f$M7<<fr* l 0 2 0^>K*Ilc<J:oT&£5* ^(Djj&&&R)-tZ>-t\c£ 

[0 0 4 3] 

ffim<D*yv % sys<#->'\zft<>xmt£itzzk\c£^x. m&&m& (agii 

[0 0 4 4] 

HtllSffi 1"</W Va^*I6£» 1 0 0 £fitjie3g®& 1 0 6 \C*f LX&ft uyt 

uiifi^^Wiaot, uwBi^iiii (uwb-qam) % u 

WB M5cttttSH (UWB-PSK) ««r£tf, M^UWBifl^ti^ 
[0 0 4 5] 
[0 0 4 6] 

H 2 tt, fii/^W 10 0 SrflEffl LT, V K^XI*^* 
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icftfrbl^^MK- 1 0 8 SrStlcONle-f £ X o {c«ffi-tSDCSIci:oTS# 
M^tv^o Hi ^£9. H2<o0SSrt:. H&ftfcytr^xttffittaM 
«r*SIC5jffijc:-t-St>0"C«t4^\ La>U£#fc> *^)3pJjSH£, ^5GHz^-C 

[0 0 4 7] 

B h7>^^ y$ ti*ffi$L £ ix> rnii, 4 0 0MHzfiO/^>K*I"e3dB(7){g:T 
£#9, 1. 5GHz^^H»»-eLjaft««UWB«#Sr5l*Lfc. HI 2 

2Bfl, HI 2 A{CH^$nTV^^UWBft^^S^^^ h/V^H^LT^ 
ffiJBUfcSftteft^/l'*!** 1. 5GHz(DWM»[^ 400MHz 
OldB^Ki, 500MHz^)3dB/^Ki, 3 0dB^iTlGH 
zP;i"(?<0#l!l, M3 0 dB8U:<0 1. 9GHzWm LJSSMIf 

[0 0 4 8] 

*r»fti-5^S:3BS|-rafc»«C, S^tt, #— /uyv • oi-f • -fjV—* (Carlson 
, A. Bruce) "Communication Systems, An Introduction to Signals and Nois 
e in Electrical Communication"', McGraw-Hill, New York, ^5. 1^(1975)3: 
#IU ^OFtyg^Cr UTia*atf. J-^yv (Carlson) Kft 

Jxti, /<yK/^7^^o>fy/«ww#^ : h BP (t) ErFtf>±5 

[0 0 4 9] 

h BP (t) =2Re [h^ (t) e jo>ct ] 
[0 0 5 0] 
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CCT\ RettHSB. hLpfthep (t) On— /^*^ffi^cD>f 

1 0 2^y/^@|g|j:, n— A****** hyKDJg^HLp (f ) 

yrjs*ftj»^vK^7-r^ i o 2ic±orft*e>H5OT, 

1 0 2^{6u^/M'>v^;*®gtt % HfffBUWB h7y7vy^(D^^ 

«^»»Xt/^*-h (skirt) uxtf>x x {zX^XJEmc&fthtlZfrbV 
[0 0 5 1] 

BfaoW*«*^/^Sra*1-*fe»t % hMMttWIBB (08) a* 

-KffliUWBll 3 0Offl^jlt MM I Citffi*?IJl 4 0, 142l£«jf££ft, 

5 0 ttSoa«)4RFitffl«dSMMi c«««<oftto9Jc«ffiSixrJ:v\ teffi 

SftSSttttfcMMI C*t4fSf*> STANFORD MICRODEVICEStb&»&^— ^#*S 
NA-5 8 6 £ LTffilS^^Tib^. DC^f)8GHzt^lt6o HF^P)^ 

[0 0 5 2] 

7A$nfcS5S7^-^K^D^7^^/>y-hrU'>r (FPGA) Xte:7*n^ 

^-?fl,u*jy9*f*4x (pld) K<fco-a&££ix5o aweary- h = ^ 

b 0-7 i 3 4 hi, ftriafiu^/W >/NVv*3S£3§££i£^vu* h y # 1 3 2 £ 
^LThy#u i:r«riEy-h«ij»«**««i eo^mEE (/^r 



tt, MMI CitBSJOl 4 0. 1 4 2 «r^LTy-h 1 6 0lC{£ 

U"</HJWBfi-^£«#"i-5 0 

[0 0 5 3] 

^yf 1 5 2, 1 56, fciaiff, BaiA^*-7XttF ET^^ 

% iaot, ^r^SEflKi 5 oA»e>$v^r*ttE&, -&tffiii5 4^ 

<bO-&SJEi<0, y-h«M»«Ait«»l6 0^«l&S:H»-r 

So <£ffl bfcAfrW4^— h^yf 1 5 2, 1 5 6 ft, TEXAS INSTRUMEOTStt 
, RF7 30 4iLT?MR$*!/CV*5. IfcfrF ET-C*>ofc 0 DC 

■9-y?-<^ORF7-<- K^y^SrKih+Sfc*^ ttJfl£*l5:ft{M?j4RFfll 

Af^^i:ftottt, y-h^yf 152, 1 5 e 4 hm»«*jmhi 

1 60 t<Dmc x RFf3^ 1 6 2, 1 6 3 *JfA1"5 w i J& s iMTefc£a»fc 
[0 0 5 4] 

i: i o tfti 5-fttI« i 5 4toRC«S:iaot, uwb h 

(fcfcifi, G a A s MMIC^yf) cD^4£/8 (D9lC 

[0 0 5 5] 

B9I4, y-HB»m*««Sl6 0«>*>f $V^H«:*UTV^ Rjg (a 
) IC^^T, 1 6 0<DDCW)ft/<7*-#fcUVfB/</\>>7i 

<Dtt*<Dm^fei\rt-Z>£o\C, mil* Yn^m^l 34 a (08) 6% 
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5 0 fct, *Bea^^ h y # 1 3 2 a^m^sftfchy 1 3 2 a ( 

08) tt, <>fc< it>B9<0»Jg (a) lcB/T*nt^5/M7^ty K7y^ 
«FMalfiSlx, rJxlC^oT. t-<;VUWBfil 3 0j5^(OUWBil/^ig 

So 

[0 0 5 6] 

(a) lcH^*tirv^5«*^ hn-^ff^, y h 2 0 2 Ic 

*«EHi 5 0i-fc«fflKi 5 4 ^(cj:or^-h^j»m^ii*s^i 6 ok^ 

«16 0t©^7^ FM»a*it««l 6 OS:, W^r^, j« 
[0 0 5 7] 

t>o-ei>S£*#s>« 0 Sot, «rE^-h»j»«*iiii»i 6 0^a*«*^ 

[0 0 5 8] 
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[0 0 5 9] 

y- HH»Sii*jfceri4t^ y- hflJW&rtMlsg i 6 o-cofl^y- h 

fflWariicfcoT* *«*«**^*li«t$*b, -ixtt, flitf* «»uw 

[0 0 6 0] 

^7^1 1 : I$ray-h»jai35gjg (TGO) UWBF7^^y^ 
[0 0 6 1] 

H3tt* ftHy-h«WB«»««Sr*iJfflUfcUWB h7^^ y**B»LX 
«HBy- HBflliaB i 2 0 f4, ^^n»JMHBH0 6©ffl*«:ll!WBrtB 
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[0 0 6 2] 

^106^ @&mmoLttns.m9Mtss (vco) bi-zzttf-ez 

MttA^b^— y#*V6 0 2MC0 1 t LT ?frJK3ilT 1. 5GHz(DVC 

4iifiS^*ijffl$ix5S-&«cf4, »^c*i^«^^^cSLfcfco-e«)55^^l^4*v^ 

VI 0 4±<o{8*cJ:o"rSd»-t"5wi:355-e#ao wCOiplcLT. aEW^^r- 
A^ffitt^S:. e2l©fia^UWB«*(CttA"f5ri:dST-#5. huI£3£&3§1 
0 6OH»»«rT^7 L ^y(Ciffl»i-Sri:^«to-C, ^OUWB h7^V7 

[0 0 6 3] 

y#-grAT-230fc LTrfiIE£;h/0*So 
[0 0 6 4] 

BtH^-hfflffPlElfci 2 ott, 3§&3§i o 6d»&o28Kft (cw) tt«*j±tf 
/XttH«*«IWSfl-«rlK*lcy- FfflitSo l 0 6;fc£tfi$f!gy- h 

0^12014, UWB«-!§«S:ttfiM-S. ftSE^S/^Afc **93fc:« 

6Hfjf5UWB K^v^^>>^i4, B8A^ y/^ffflu J: o tr yrt*B« 

*KHi»«riB4, W**tH**'<* h/H*tt*««-f5o 
[0 0 6 5] 



» 
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i§LfcgftOFFlc£ti5 0 Z<D£o£.+&Zk\Zl:9. iB«*UWB«-g-S:3B 
J#(fStt, STANFORD MICRODEVICEStt^ b^-^#^SMM-280-4£ LTrfr^ivC 
[0 0 6 6] 

©A>^«|:iot, j^*ft*UWBfll*©»#/<^KIItf«ltPS*ta 0 «FHJ 
[0 0 6 7] 

^yfSl, S 2 £3g^7-f V^fcfrfSo »a^yfSK S2lt Ga 
As FETMyft'fcS, <&U ^(0<t5 4iiS^*iaft^-f yf-ttt^W 
ffl-CfcSo Xfliftfflf«. 10. 0GHzlC«fflStl5**«4GaAs FET 
*>f 3^<D|06tflfi, Daicottd*5>^-y#*DSW25151t LTlfflRSilT^S. 
Sfcv^tt, tEUWBftttt, t*idsa«lciB*-C&5R*)Ji:*v^-C, -o<o*-f 

, ffiEffiffi5>f VI 80tt*Bi*9, UW B«^ft»f4* ^y?-© 
[0 0 6 8] 
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:/£J:oTB3l::H**ixT^*B$ny- h*iailsIBl 2 0<Dit$>Vi&f$£ti1t 

^<0fi«afl[^fti5 o gg^-TVl 8 0ft, X> ANALOG DEVICES&J&>6'<-y 
#^-AD9501t UTrMR^iXTV>5t>0, 1 0 t^fj> (ps) 

[0 0 6 9] 

<<y?S l«r«I»-r5fc«>lc:*l^y^l 8 0 a^ft^T^y^Stl. ^yf 
S 2£M'M'?Z>tc£>\zm2?y'7l 8 0 b IcJHvC* y 7^*LTV*5o 

fch»*/<y^*IBi*y^i 8 0 alc$Ui§1-££, Zftit'<y7T l 8 2^1 
777 1 8 4SrK»U Z.<Os<y7T&x<f 2 bMtSrirS £ 

o «hb h y xf^/v^fi, *ix^* 2 y — m 84 tca^ts^ $ 

iy-hl 8 2^uWB«^/^^iii§b^t>5^T?6iIia h V ^^lO^g 

i o6^m^^y-hso^ieiKi 2o<Dmj3frt>mvm£ti, &ix, mti 

[0 0 7 0] 
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[0 0 7 1] 

5G a A s FEWyftWitSrfclCiot, SMftf'^y t>0>*** 
[0 0 7 2] 

[0 0 7 3] 

§5, %ot, »>7h^y^ (PSK) > XttitASffiSSI (QAM) 
— (ASK) «rHlSUt!U *^fi, ^*&B^ (PPM) SrH 
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[0 0 7 4] 

li:J:oT38**lifc*R©eaiUWB«#S:H*Lrv^5 0 ^<D#£(OUWB{I 
2. 5GHz VCO^ry^!) ^-f*— HKft, 4f|ltlOG 
Hz«S:JBrictfcXHft1lf«^^nift36aSl 0 6 Id £oT3§££;ft,fc fcGTC 
fc6o 5 0 0fc*=ig> (ps) «NR«fWO«PlBy-h«»^^Sr«ffltfco 07 

ft?g«t?*>o*: 0 *©3»*»blxfcXjaR#«UWB«*tt. 2GHzHi^ 
VKB-C3 dB<DffiT£r*rLTVfc« 
[0 0 7 5] 

B7Bti:, H7 AI^H*LfcUWB«#<OHStS^^^ hA'tBSLTl^a, 
[0 0 7 6] 
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